N oise pollution is a significant health hazard in the workplace today. This century's technolo gic al boom has brought louder, larger, and faster industrial machines . Consequently, approximately 15 million American workers are currentl y exposed to hazardous noise on the job. Twenty-five million people in the United States have hearing impairments that cause significant communication problems (Bell , 1983) . More than eight million workers in the United States suffer some degree of noise-induced hearing loss (Tortora , 1987) .
These statistics, if studied only in terms of human suffering, point to the need for workplace hearing conservation programs. Rapidly rising compensation costs, on the other hand , clearly beg for management and labor to advance from an era of compensation to one of mutual investment in prevention. While the threat of compensation payment provides some cause for employers to reduce noise exposure, conscientious managers also have moral and ethical reasons to protect employees from hearing loss.
The Hearing Conservation Program was promulgated in January, 1981, by the Carter administration. At that time, major provisions of the program were put into effect. These included the 85 decibels (dB) action level, monitoring, mandatory hearing tests, availability of hearing protection, and training and education. The provisions were amended in April, 1983 . Requirements for baseline audiograms were added in March, 1984. The revised rules issued by the Some of the controversy has been over non-work-related versus work-related noise exposure. Without doubt, some hearing loss does occur as part of the aging process and can vary according to non-occupational noise to which emplo yee s are exposed. Cause-effect relationships are subtle and difficult to prove in hearing impairment.
Hearing loss is usually associated with day-to-day exposure to excessive noise. The length of exposure and the intensity of noise are important factors when searching for the cause of hearing loss.
The standard, however, is concerned with occupational noise: a hazard of the workplace. The hazard is identified as sustained noise of great intensity. Non-occupational noise of that intensity, sustained over a period of eight hours a day, is hard to imagine (U.S. Court of Appeals, 1985) .
II
The essence of a hearing conservation program is that noiseinduced hearing loss is a major and entirely preventable health problem.
The basic purpose of the legislation is to assure a safe environment in industry. The Supreme Court said, "When Congress passed the Occupational Safety and Health Act in 1970, it chose to place preeminent value on assuring employees a safe and healthful working environment" (U.S. Court of Appeals, 1985) .
Is hearing conservation working? Are employees being protected from hearing impairment? Is management in compliance with the noise exposure rule? Answers to these questions are difficult to discern and can vary from industry to industry. One way to conserve hearing is a creative hearing conservation program . A company has three basic reasons to develop a program to protect workers from hearing loss.
• The OSHA hearing standard (1910.95) states that the employer shall administer a continuing, effective hearing conservation program whenever employee noise exposures equal or exceed an eight-hour, timeweighted average of 85 dB. Paragraphs (c) through (0) under Code of Federal Regulations (CFR 29) 1910.95 spell out the rules and computation of noise measurements.
• A hearing conservation program can offer a company protection from litigation. Management's commitment is imperative if a program is to succeed. Policies and procedures must be translated into an action plan, with responsible personnel assigned various duties within the program. A written procedure with well-defined, realistic goals promotes employee compliance.
• Protected employees are productive workers. Studies have shown that unwanted noise causes workers to experience stress, tire sooner, and have more accidents than workers in quieter environments. "An effective program will yield indirect advantages: Reduced general mental and physical fatigue, decreased accident rate, and improved worker satisfaction within the working environment" (Gasaway, 1985) .
Furthermore, employees trained in the program become more knowledgeable about the effect that noise has on the ear. Consequently, they are more apt to protect their hearing on and off the job. Often, workers interpret the program as management's concern for their health and safety.
WHAT IS A HEARING CONSERVATION PROGRAM?
In understanding a hearing conservation program, one needs to examine the components of the standard.
• Exposure monitoring means employers are required to annually monitor noise exposure levels in the work area . This will identify employees who are exposed to noise at or above 85 dB averaged over an eight-hour work day.
• Audiometric testing must be made available to all employees who have an average exposure of 85 dB over an eight-hour period. An important element of audiometric testing is baseline audiograms . A baseline test should be given when an employee is hired, or no later than six months on the job. Annual tests must be administered thereafter and compared to the baseline audiogram to determine whether the employee has had any hearing loss. Follow-up evaluation of any changes should be completed at the time of testing or soon after.
Either health professionals or trained technicians may conduct the audiometric testing. However, a professional is responsible for directing the program, reviewing problem audiograms, and making referrals if necessary. OSHA's hearing standard defines significant changes as a standard threshold shift (STS). STS is identified as an average shift in either ear of 10 dB or more at 2000, 3000, and 4000 frequencies measured in Hertz.
• Hearing protectors must be made available to all workers exposed to an eight-hour time-weighted average noise level of 85 dB or more, and to employees who have incurred an. STS. The protector selected should fit snugly with sufficient attenuation to prevent hearing loss and should be comfortable to wear.
• Employee training is essential for a successful program. At least annually, employees must be trained in the effects of noise on hearing, purpose of the program, and advantages and disadvantages of various types of protectors. They should be offered three or more kinds of'protectors, taught how to choose a suitable one, shown the fitting and care of protectors, and told the purpose and results of audiometric tests .
• Noise exposure measurement records must be on file for two years. Audiometric records must be kept for the duration of the worker's employment according to the 1983 Standard's revision under paragraph 1910.95 (m), (3), (ii). However, OSHA Standard (1910.20) paragraphs (d), (i), and (iii) state that the employee's medical records and analysis using exposure or medical records "shall be preserved and maintained for the duration of employment plus thirty (30) years." Solomon (1984) reasons, "due to discrepancies in sections of the standard, a fertile ground for future litigation is created. " IMPLEMENTING HEARING CONSERVATION The experience of one Oklahoma company in implementing a hearing conservation program is provided as an example. The manager of health and safety was delegated by management to study the hearing standard and write a proposal to implement a program. Freedom to work toward a performance approach to control hearing loss instead of solely toward compliance was found within the final regulation 29CFR part 1910.95.
A performance approach offers management freedom to find reasonable steps to accomplish the standard's requirements. It allows employers to choose the methods best suited to their individual situation. This company placed emphasis on education and training for management, supervisors, engineers, safety and health personnel, and workers. Engineers sought methods to lower noise exposure. Supervisors played an important role in encouraging workers to wear hearing protectors.
The first step was to contract with environmental hygienists to assess noise levels throughout the physical plant. All continuous, intermittent, and impulsive sound levels from 80 dB to 130 dB were integrated into the noise measurements. Armed with this information, management was able to designate workers in areas that registered 85 dB or above as participants in a hearing conservation program.
By this time, management was committed to implementing a hearing conservation program. A procedure was written to establish the purpose, scope, and responsibility for the program. The components of the standard formed the basis for the program.
A performance approach offers management freedom to find reasonable steps to accomplish the standard's requirements.
A cost-effective study for on-site versus off-site audiometric testing was conducted by the manager of health and safety. The result of the study proved that over a period of time it would be advantageous to purchase audiometric equipment and a testing booth. A self-recording audiometer and a booth were set up in the health unit and the nurse was trained and certified as a Hearing Conservationist. The occupational health nurse was appointed to direct the program, with the part-time company physician assuming ultimate responsibility for examination of audiograms and referrals.
In the past, this Oklahoma com-Harrison pany had sent employees off-site for audiometric testing so baseline audiograms were available for comparison to the new tests. New employees and any workers included in the 85 dB action level were given baseline audiograms. The new audiograms were compared against baseline audiograms to determine if an employee had lost a sufficient amount of hearing ability to trigger follow-up procedures and to see if an STS had occurred.
A training program was designed by the nurse. It included the effects of noise on the ear; anatomy and physiology of the ear; the purpose, advantages, and disadvantages of various types of hearing protectors; selection, fitting, and care of protectors; and purpose and procedures of audiometric testing. Employee training and education was an essential part of the program.
Employees were told that hearing loss often goes unnoticed until it is severe enough to interfere with hearing speech, that noise usually affects the higher frequencies (above speech level) and spreads to lower frequencies over a long period of time. They were shown pictures of the ear and were told the way hearing protectors reduce sound.
Hearing protectors were made available to the workers. Ear plugs and ear muffs were selected to reduce noise to an average of25 dB. Workers were taught how to select and fit the most suitable, comfortable device for their ears, and that hearing loss is preventable only by faithful use of the protectors.
After three years, the hearing conservation program was examined for effectiveness by management. Employee hearing records were compared with those of the previous years to determine any changes in hearing acuity. The majority of the tests presented no difference in audiometric results. The percentage of threshold shifts was found to be extremely low. Careful documentation of audiograms with changes had been validated by structured follow-up action by the physician.
One hearing-loss compensation case had been brought against the company during that period. Management attributed the low settlement (below $5,000 dollars) to welldocumented records: audiograms, hearing history, education, and train-109 programs. The goal of the hearing conservation program had been achieved: hearing had been conserved. The measurable goals were: 1) preven tion of noise-induced occupational hearing loss; 2) minimizing annoyance of speech interference complaints by employees (In general, hearing protectors attenuate the high frequency and intensity machine noise while allowing the normal conversational sound level to be heard.); 3) compliance with governmental noise regulation; and 4) control of the company workers' compensation costs. Of course, management was aware that hearing loss is usually gradual and takes several years to occur. However, the shortterm evaluation was encouraging.
Hearing conservation falls within the prevention
and wellness areas of health care that nurses historically and ethically have provided for workers.
CONCLUSION
The essence of a hearing conservation program is that noiseinduced hearing loss is a major and entirely preventable health problem. Education of both management and labor on the effect of noise on the ear is one key to successful prevention of noise-induced hearing loss.
Training is important since hearing loss is insidious. Chemicals in an eye are obvious and immediate treatment is sought, but a gradual hearing loss is not as noticeable. It usually occurs over a long period of time. The degree of hearing loss depends on the intensity of exposure, length of exposure, and individual susceptibility. It happens without pain, unless caused by an explosion of high-impulse noise, and cannot be corrected by medical or surgical treatment.
Occupational health nurses are able to make tremendous contributions to the effectiveness of a hearing conservation program. Actually, nurses with a knowledge of the hearing standard and accreditation in occupational hearing conservation are prepared to manage the program. In instances where management is the responsibility of others, the nurse is capable of directing the educational portion of the program. Who within the workplace is better qualified in knowledge of anatomy and physiology and the effect of noise on the ear than a nurse? Hearing con- 2.
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Occupational health nurses are in a key position to make tremendous contributions to the effectiveness of a hearing conservation program.
Cooperative efforts between management and labor are needed to prevent noise-induced hearing loss.
A hearing conservation program is an effective instrument for preventing noise-induced occupational hearing loss, complying with governmental regulation, and controlling a cornpanvs compensation cost.
Successful Hearing Conservation Testing Programs Start With Tracor Testing Systems
" T h e Sound Choice" 
Tracor Instruments

